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STATUS OF CLAIMS 

Claims 1 through 20 are pending in the application. Claims 18 through 20 stand 
rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. Patent No. 6,429,629 to 
Tranh To Nguyen ("Nguyen"). Claims 1 through 20 stand rejected under 35 U.S.C. § 
102(b) as being anticipated by U.S. Patent No. 4,283,667 to Dinger ("Dinger"). 



STATUS OF AMENDMENTS 

A response dated September 15, 2005, was filed subsequent to the final 
rejection. The response included a very minor amendment to Claim 18. The 
Examiner's Advisory Action mailed September 26, 2005, refused to enter this minor 
amendment. Such amended claim 18 is reflected in the attached set of claims. Claims 
1-20 remain in the Application. 

SUMMARY OF THE INVENTION 

The Appellant's embodiments of the invention concerns a method and apparatus 
for power conversion having a four-quadrant output. More particularly, the 
embodimenst provide for a four-quadrant output from a single switching converter that 
has no theoretical limit on its output voltage and does not require the use of two 
converters. One of the output terminals of the apparatus can be in common with one of 
terminals of the input voltage source as the output is single ended, allowing the 
desirable combining of outputs of two of the four-quadrant converters to a single load in 
a bridge configuration. Moreover, the apparatus provides an output current 
independent of an output voltage, where the output voltage is unconstrained by an input 
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voltage from the input voltage source and the power converter operates in all four 
voltage cunrent quadrants. The apparatus can include a switching arrangement 
enabling an output terminal to be in common with an input terminal. See Paragraphs 
[0006]-[0009] of Applicant's Specification. 

ISSUES ON APPEAL 

1 . Whether claims 18-20 are anticipated by Nguyen under 35 U.S.C. § 102(b)? 

2. Whether claims 1-20 are anticipated by Dinger under 35 U.S.C. § 102(b)? 

GROUPING OF THE CLAIMS 

The claims are grouped as follows: 
Group 1 - claims 1-13; and 
Group 2 - claims 14-17; and 
Group 3 - claims 18-20. 

These groups of independent and dependent claims are believed to be separately 
patentable for the reasons set forth in the argument section of this brief, and do not 
necessarily stand or fall together. 

A. Group 1: Claims 1-13 

Appellant's claims 1-13 recite a power converter comprising an input voltage 
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source, an output current independent of an output voltage where the output voltage is 
unconstrained by an input voltage from the input voltage source and the power 
converter operates in all four voltage current quadrants, and a switching arrangement 
enabling an output terminal to be in common with an input terminal. 

As noted above the output voltage in Dinger fails to be unconstrained by an input 
voltage (from the input voltage source) as recited in Applicant's independent claim 1. 
Dinger's output (load) voltage is clearly constrained by the input voltage. Dinger further 
appears to fail to teach a switching arrangement that enables an output terminal to be in 
common with an input terminal. With respect to claim 4, Dinger's "Summing Amp and 
Phase Shift Circuit" fails to appear equivalent to the Pulse width modulator claimed 
herein. Dinger's signaling also fails to lack the time relationship(s) described in the 
application and recited in various dependent claims such as claims 7-10. 

B. Group 2: Claims 14-17 

In a variant embodiment. Appellant's claims 14-17 recite a power converter 
comprising an inductor having at least two windings wherein at least one set of 
respective common terminals of the windings are in opposite phase, and an input 
voltage source selectively coupled to the inductor and to an output terminal of the power 
converter such that an output current remains independent of an output voltage and the 
output voltage is unconstrained by an input voltage from the input voltage source. The 
power converter operates in all four voltage current quadrants. As discussed above, 
Dinger fails to be unconstrained by an input voltage and fails to teach a switching 
arrangement that enables an output terminal to be in common with an input terminal. 
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With respect to claim 15-17, Dinger's "Summing Amp and Phase Shift Circuit" fails to 
appear equivalent to the Pulse width modulator claimed herein. Dinger also appears to 
lack bi-directional switches controlled by a pulse width modulator (as recited in claim 15) 
as well as a capacitor coupled between the output terminal and a negative terminal of 
input voltage source, where the capacitor filters a pulsating output current that flows 
when the third switch is turned on as recited in claim 17. 

C. Group 3: Claims 18-20 

Appellant's claims 18-20 recite a method of power conversion comprising the 
steps of selectively converting an input signal to an output signal operating in four 
voltage-current quadrants and selectively coupling at least one output terminal with an 
input tenminal where an output current is independent of an output voltage and the 
output voltage is unconstrained by an input voltage of the input signal. 

As noted in the argument below, the examiner gave a broad interpretation to 
Nguyen. Nguyen only operates in one voltage-current quadrant in any particular 
arrangement or embodiment. To avoid such broad interpretation, the Applicant 
amended the claim language to state that applicant's device operates "in four voltage- 
current quadrants" instead of stating "any one" of four voltage current quadrants in 
Applicant Amendment After Final dated September 15, 2005. 
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ARGUMENT 

I. Summary 

As set forth below, although Dinger does discuss being able to operate in all four 
voltage-current quadrants, the Applicant fails to see how the output voltage in Dinger is 
unconstrained by an input voltage from the input voltage source as recited in 
independent claim 1 . Further, the Applicant fails to see how Dinger includes a switching 
arrangement that enables an output temninal to be in common with an input terminal. 
Additionally, Dinger appears to fail to teach or suggest, mention or contemplate quite a 
few elements as recited in the dependent claims as will be further discussed below. 

With respect to Nguyen, the examiner gives a overly-broad or mischaracterized 
interpretation to such cited art inasmuch as Nguyen fails to operate in four voltage- 
current quadrants. The examiner is further using improper hindsight inasmuch as 
Nguyen was discussed and differentiated in Applicant's background of the specification 
and throughout prosecution. 

Applicant thus believes that until the Examiner clearly shows how each element 
of the claims is clearly anticipated by the cited references, a rejection based on Dinger 
or Nguyen under 35 U.S.C. Section 102(b) is misplaced. Applicant also respectfully 
submits that claims 1-20 are novel and non-obvious and overcome the rejection based 
on Dinger under 35 U.S.C. Section 102(b) and that claims 18-20 are likewise novel and 
non-obvious and overcome the rejection based on Nguyen under 35 U.S.C. Section 
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102(b). 

II. A) The Dinger Reference 

Dinger relates to a motor field exciter and exciter circuit for an electrical load 
such as the field winding of a direct current (DC) motor. The exciter circuit regulates the 
DC current applied to the load from an alternating current (AC) source in response to an 
isolated feedback signal developed by means of a saturating square loop current 
transformer. The Dinger reference includes embodiments for both single and 
bidirectional current flow through the load which comprises the field winding of the DC 
motor. 

B) The Nguyen Reference. 

Nguyen discusses converters that have a center-tapped wound magnetic 
element or transformer with a DC input applied to the center tap and switches from each 
winding end to ground. The converters in Nguyen only operate in one voltage-current 
quadrant (positive voltage, positive current or negative voltage, negative current) as 
opposed to all four quadrants. Although Nguyen states that the converters shown in 
FIGs. 3A-3J therein are capable of output of "any polarity and magnitude", it should be 
understood that all of the converters in Nguyen operate inherently in one quadrant 
depending on the direction of the diodes or synchronous rectifiers and that the output 
magnitude is constrained by the input voltage and the turns ratio of the transformer. 
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ill. Deficiencies of Cited References 

A. The Examiner rejected claims 1-20 under 35 U.S.C. Section 102(b) as 
being anticipated by U.S. Patent No. 4,283.667 to Dinger ("Dinger). Although Dinger 
does discuss being able to operate in all four voltage-current quadrants, the output 
voltage in Dinger fails to be unconstrained by an input voltage (from the input voltage 
source) as recited in Applicant's independent claim 1. Dinger's output (load) voltage is 
clearly constrained by the input voltage. The output voltage in Dinger must be less than 
or equal to the peak voltage between L2 and L3, or, in the case of Dinger's Fig 10, the 
peak voltage between transformer center tap 378 and either terminal 380 or terminal 
384, where this peak voltage is related to the input voltage across L2 and L3 by the 
fixed transformer ratio. Further, as recited in claim 1 , the Applicant fails to see how 
Dinger includes a switching anrangement that enables an output terminal to be in 
common with an input terminal. Additionally, Applicant could not find a mention of a 
"capacitor filter (CI)" nor a "third switch (Q1)" in Dinger. (See Final Rejection, Page 2.). 

Additionally "Summing Amp and Phase Shift Circuit (27)" of Dinger does not 
appear equivalent to a Pulse Width Modulator as presently claimed. Although the circuit 
does create pulse signals "A" and "B" that control switches. Dinger's description further 
explains that their circuit operates by changing the phase of these signals relative to a 
reference signal "F" and that an additional and separate circuit, that of Dinger's Fig. 6, 
creates an additional switch-control signal "C" to serve as a "lockout" signal. This signal 
does not appear equivalent to any of the switch control signals or pulse width modulator 
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as recited in the present invention as it is unrelated in time to the other signals "A" and 
"B". Furthermore, these signals lack the time relationship described in the application 
and recited in various dependent claims. In particular, see claims 7-10 and 19-20. 

Dinger appears to fail to teach or suggest, mention or contemplate quite a few 
elements in other dependent claims as well. For example, as recited in claim 3, there is 
no teaching that the windings of the single inductor are tightly coupled magnetically. 
The Applicant fails to see bi-directional switches that are controlled by a pulse width 
modulator as recited in claims 4 and 1 5. Although Dinger illustrates a "Summing Amp 
and Phase Shift Circuit 27", this does not appear to be equivalent to a pulse width 
modulator. (See FIG. 7 and corresponding description starting on col. 11, line 41 in 
Dinger). With respect to claim 6, Dinger appears to fail to include a capacitor between 
an output terminal and a negative terminal of an input voltage source, particularly a 
capacitor that filters a pulsating output current that flows when a third switch is turned 
on. Where is this taught in Dinger? 

Dinger certainly fails to illustrate, suggest or contemplate a pulse width modulator 
that controls switches such that a third switch is on when neither a first switch or a 
second switch is on and such that the first switch and the second switch cannot be on at 
the same time as recited in claim 7. Further, Dinger fails to show a plurality of switches 
that operate in a cyclical sequence and at a constant frequency as recited in claim 8 or 
a third switch that has an on-time that is constant and less than a period of the cyclical 
sequence as recited in claim 9. Dinger further fails to show the closure of the first 
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switch causing current flow into a reference phase inductor terminal to Increase while 
the second switch causes current flow into a second reference phase inductor terminal 
to decrease such that a greater on-time among the first switch and the second switch 
determines the polarity of the output voltage as recited in claim 10. Inasmuch as Dinger 
is a motor field exciter for driving a field winding of a DC motor, the particular circuitry . 
and purposes in Dinger are clearly different from the claimed invention herein as well. 

B. The Examiner rejected claims 18-20 under 35 U.S.C. Section 102(b) as 
being anticipated by Nguyen. As noted above, the examiner gives a broad 
interpretation to such cited art, particularly with respect to claim 18 since the claim 
previously stated that it "operates in any one of four voltage current quadrants," As 
noted above, Nguyen only operates in one voltage-current quadrant. To remove such 
broad interpretation, the Applicant amended the claim language to state that applicant's 
device operates "in four voltage-current quadrants" instead of stating any one of four 
voltage current quadrants in Applicant's Amendment After Final dated September 15, 
2005. 

Nguyen discusses converters that have a center-tapped wound magnetic 
element or transfonmer with a DC input applied to the center tap and switches from each 
winding end to ground. The converters in Nguyen only operate in one voltage-current 
quadrant (positive voltage, positive current or negative voltage, negative current) as 
opposed to all four quadrants as clearly recited in the claimed invention in independent 
claims 1, 14, and 18. The output voltage magnitude in Nguyen is also constrained by 
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the input voltage. Nguyen states that the converters shown in FIGs. 3A-3J are capable 
of output of "any polarity and magnitude." However, as discussed above, it must be 
understood that all of the converters in Nguyen operate inherently in one quadrant 
depending on the direction of the diodes or synchronous rectifiers and that the output 
magnitude is constrained by the input voltage and turns ratio of the transformer as 
stated on column 3, lines 47 through 52 of Nguyen. Thus, since the claims specifically 
recite operation in all four voltage current quadrants and further recite an output voltage 
unconstrained by the input voltage, the present invention is novel and certainly not 
obvious in view of the cited art. Further, it would also seem to be improper use of 
hindsight to attempt to use Nguyen as a reference to try to obviate the recited claims, 
particularly in view of the novel and nonobvious differences discussed above and in 
Applicant's background section. 



CONCLUSION 

Applicant thus believes that until the Examiner clearly shows how each element 
of the claims is clearly anticipated by the cited references, a rejection based on Dinger 
or Nguyen under 35 U.S.C. Section 102(b) is misplaced. 

The Federal Circuit emphasizes that anticipation is found only if ALL the 
elements of an invention, as stated in a patent claim, are IDENTICALLY set forth in a 
single prior art reference. It is not sufficient to find anticipation by citing a reference that 
discloses substantially the same things. Dinger and Nguyen may appear similar to the 
claimed invention on a superficial level, but they are quite different from the claimed 
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invention as discussed above. A single cited reference by the Examiner fails to include 
a method or device that operates in all four voltage-current quadrants that has an output 
current independent of an output voltage and where the output voltage is unconstrained 
by an input voltage of the input signal among other differences. The Applicant believes 
the Examiner has clearly failed to establish anticipation of the claims herein with the 
cited references. Neither the Dinger nor Nguyen reference, relied upon in rejecting 
claims 1-20 under 35 U.S.C. § 102(b), disclose all of the limitations recited in the claims. 

Accordingly, Appellants believe that the claimed method and apparatus as 
defined in claims 1-20, are not anticipated under 35 U.S.C. § 102(b) by the Dinger or 
Nguyen reference. It is thus submitted that claims 1-20 define a patentably 
distinguishable invention over the prior art made of record, and a Notice of Allowance 
for claims 1-20 is accordingly and courteously solicited. 



Respectfully submitted, 





Pablo Meles, Registration No. 33.739 
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222 Lakeview Avenue, Suite 400 

Post Office Box 3188 

West Palm Beach, FL 33402-3188 
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APPENDIX 

What is claimed is: 

1. (Previously Presented) A power converter, comprising: 

an input voltage source; 

an output current independent of an output voltage, wherein the output voltage is 
unconstrained by an input voltage from the input voltage source and the power converter 
operates in all four voltage current quadrants; and 

a switching arrangement enabling an output terminal to be in common with an input 
terminal. 

2. (Original) The power converter of claim 1, wherein the power converter further comprises a 
single inductor with two windings. 

3. (Original) The power converter of claim 2, wherein the windings of the single inductor are 
tightly coupled magnetically. 

4. (Original) The power converter of claim 2, wherein the switching arrangement comprises a 
plurality of bidirectional switches coupled to the single inductor, wherein the pluraUty of 
bidirectional switches are controlled by a pulse modulator. 

5. (Original) The power converter of claim 4, wherein the plurality of bi-directional switches 
comprises a first switch coupled to a first terminal of the single inductor and to a positive 
terminal of the input voltage source, a second switch coupled to another terminal of the single 
inductor and to the positive terminal of the input voltage source, and a third switch coupled the 
first terminal of the single inductor and to the output terminal. 
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6. (Original) The power converter of claim 5, wherein the power converter further comprises a 
capacitor coupled between the output terminal and a negative terminal of input voltage source, 
wherein the capacitor filters a pulsating output current that flows when the third switch is tumed 
on. 

7. (Original) The power converter of claim 5, wherein the pulse modulator controls the plurality 
of switches such that the third switch is on when neither the first switch nor second switch is on 
and such that the first switch and the second switch cannot be on at the same time. 

8. (Original) The power converter of claim 5, wherein the plurality of switches operate in a 
cyclical sequence and at a constant fi'equency. 

9. (Original) The power converter of claim 8, wherein the on-time of the third switch is constant 
and less than a period of the cyclical sequence. 

10. (Original) The power converter of claim 5, wherein the closure of the first switch causes 
current flow into a reference phase inductor terminal to increase while the second switch causes 
current flow into a second reference phase inductor terminal to decrease such that a greater on- 
time among the first switch and the second switch determines the polarity of the output voltage. 

11. (Original) The power converter of claim 1, wherein the power converter can operate as at 
least one among the group comprising a buck-boost converter, an AC-to-DC converter, and an 
amplifier. 

12. (Previously Presented) The power converter of claim 1, wherein the power converter fiirther 
comprises a single inductor with at least one winding and wherein the switching arrangement 
enables the output terminal to be selectively in common with the input terminal. 
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13. (Original) The power converter of claim 1, wherein the power converter further comprises a 
single inductor having a single winding and wherein the switching arrangement comprises a 
plurality of bidirectional switch pairs coupled to the single inductor. 

14. (Previously Presented) A power converter, comprising: 

an inductor having at least two windings wherein at least one set of respective common 
terminals of the windings are in opposite phase; 

an input voltage source selectively coupled to the inductor and to an output terminal of 
the power converter such that an output current remains independent of an output voltage and the 
output voltage is unconstrained by an input voltage from the input voltage source; and 

wherein the power converter operates in all four voltage current quadrants. 

15. (Original) The power converter of claim 14, wherein the input voltage source is selectively 

■ 

coupled to the transformer using a pluraUty of bidirectional switches coupled to the transformer, 
wherein the plurality of bidirectional switches are controlled by a pulse modulator. 

16. (Original) The power converter of claim 15, wherein the plurality of bi-directional switches 
comprises a first switch coupled to a first terminal of the transformer and to a positive terminal 
of the input voltage source, a second switch coupled to another terminal of the transformer and to 
the positive terminal of the input voltage source, and a third switch coupled the first terminal of 
the transformer and to the output terminal. 

17. (Original) The power converter of claim 16, wherein the power converter fixrther comprises 
a capacitor coupled between the output terminal and a negative terminal of input voltage source, 
wherein the capacitor filters a pulsating output current that flows when the third switch is turned 
on. 
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18. (Currently Amended) A method of power conversion, comprising the steps of: 

selectively converting an input signal to an output signal operating in any on e of four 
voltage-current quadrants; and 

selectively coupling at least one output terminal with an input terminal, wherein an output 
current is independent of an output voltage and the output voltage is unconstrained by an input 
voltage of the input signal. 

19. (Original) The method of power conversion of claim 18, wherein the step of selectively 
converting the input signal to the output signal comprises switching a plurality of bidirectional 
switches controlled by a pulse modulator. 

20. (Original) The method of power conversion of claim 18, wherein the step of selectively 
couphng the at least one output terminal with the input terminal comprises switching a 
bidirectional switch among a plurality of switches that operate in a cycUcal sequence such that an 
on-time of the bidirectional switch is a constant amount of time during a period of the cyclical 
sequence. 
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